Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



1/1 ^— v 



(ll)Publicatton number : 10-132557 
(43)Date of publication of application : 22.05.1998 

(51)InLCI. G01C 1/02 



(21) Application number : 08-286419 

(22) Date of filing : 29.10.1996 



(71) Applicant : TOPCON CORP 

(72) lnventor : KANBE ETSUJI 

MAEZAWA GOJI 
SAITOU MICHIYO 



(54) LASER THEODOLITE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the field of view bright and facilitate the 
recognition of the reflected laser luminous flux from a collimation point by providing a 
polarizing beam splitter for reflecting the laser luminous toward the collimation 
direction and a laser luminous flux light source part on the optical axis between the 
focus lens and reticle of a collimator. 

SOLUTION: The luminous flux from a laser luminous flux light source part 16 is guided 
to a polarizing beam splitter 13, reflected by a reflecting surface 13a, and focused and 
imaged onto a collimation point by an objective lens 9 through a focus lens 10. The 
collimated luminous flux is transmitted by the focus lens 10. the splitter 13, and an 
erect non-reverse prism 1 1, and imaged on a reticle 12. The reflected light of the laser 
focused to the collimation point has a P-polarized component whose polarizing 
direction is broken, when reflected by the collimation point, and it is transmitted by the 
splitter 1 3 and guided to the reticle 1 2. The ignition point of a semiconductor laser 1 3 
and the reticle 1 2 are conjugate with respect to the focus lens 1 0, and the reflected 
spot of the laser beam is imaged on the reticle 1 2. According to such a structure, the 
field of view can be made bright so that the reflected laser luminous flux from the 
collimation point can be easily confirmed. 
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CLAIMS 



tClaim(s)] 

[Claim 1] The laser theodolite which has the laser beam bundle light source section for being prepared on the optical axis between the 
focussing lens of a collimation telescope, and a reticle, and being prepared in the polarization beam splitter which turns a laser beam 
bundle in the direction of the collimation, and is reflected, and said reticle and conjugation location, and injecting said laser beam bundle 
towards said polarization beam splitter. 

[Claim 2] The laser theodolite according to claim 1 with which a polarization means to have the polarization direction which makes the 
laser beam reflected by this polarization beam splitter towards said direction of the collimation between said polarization beam splitter 
and said laser beam bundle light source section penetrate is established. 

[Claim 3] The laser theodolite according to claim 1 with which said collimation telescope is formed in ****** rotatable. the drive power 
supply section of said laser beam bundle light source section is established in said ******, and power is supplied to said laser beam 
bundle light source section from said drive power supply section through the slip ring. 

[Claim 4] The laser theodolite according to claim 3 characterized by projecting and preparing the light source hold section for holding 
said laser beam bundle light source section in said collimation telescope. 

[Claim 5] The laser theodolite according to claim 4 used as the radiator with which said light source hold section radiates heat in the 
heat generated from said semiconductor laser. 

[Claim 6] the crowning of said light source hold section — pipper — the laser theodolite according to claim 4 or 5 with which the rear 
sight is prepared. 



[Translation done.] 



1/1 is 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejue?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.jp%2FTokuj... 06/03/13 



JFU0 1 132557.A [DETAILED DESCRIPTION] 
- ;% * NOTICES * 



1/2 s<—is 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the laser theodolite (survey equipment) which can inject a laser beam 

bundle towards the direction of the collimation. 

[0002] 

[Description of the Prior Art] As shown in a laser theodolite at drawin g 1 R> 1, while forming an objective lens 50, the focus moving 
lens 51, a reticle 52, and an ocular 53 in the lens-barrel of a collimation telescope from the former, a half mirror 54 is formed between 
the focus moving lens 51 and a reticle 52, and the thing of an optical configuration which turns and reflects the laser beam bundle from 
the He-Ne-laser light source 55 in the direction of the collimation is known. Between the He-NeHaser light source 55 and half mirror 
54, the moving lens 56 for a laser beam bundle focus, the total reflection mirror 57, and the moving lens 58 for a laser beam bundle 
focus are formed. If the moving lenses 56 and 58 are moved in the direction of an optical axis, image formation of the laser beam 
bundle will be carried out to a location Q as a real image. A lens 59 is formed between a moving lens 58 and a half mirror 54, and the 
focal distance of a lens 59 is larger than the distance from the arrangement location of the lens 59 to a location Q. Virtual-image Q* of 
a location Q and the reticle 52 which are formed with the lens 59 are conjugation about a half mirror 54. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in this conventional laser theodolite, from the essential property of a half mirror 
54, a half mirror 54 turns a part of laser beam bundle in the direction of the collimation, and reflects, and penetrates a part Moreover, a 
half mirror 54 penetrates a part while reflecting a part of collimation light which carries out incidence toward the collimation optical 
system of a collimation telescope from the sighted point which exists in the direction of the collimation. There is un-arranging [ of a 
visual field becoming dark, as a result being hard to perform a survey by existence of this half mirror 54 correctly and quickly since a 
part of collimation light is reflected ]. Moreover, also in case a laser beam bundle is reflected towards the direction of the collimation, in 
order for a part of laser beam bundle to bypass a half mirror 54, while the quantity of light of the laser beam bundle reflected towards a 
sighted point decreases The reflective laser beam bundle from the sighted point having also un-arranged [ of being hard to carry out 
the collimation ], since the reflective laser beam bundle in which it is reflected in by the half mirror 54 and the part also penetrates the 
reflective laser beam bundle from a sighted point towards a reticle 3 decreases. Moreover, the laser beam bundle penetrated as it was, 
without being reflected by the half mirror 54 towards the direction of the collimation having un-arranged [ that redness cuts and the 
whole visual field is in sight ], when it is easy to become a ghost for example, a red visible laser light is used. It aims at offering the 
laser theodolite which can recognize easily the reflective laser beam bundle from a sighted point while it succeeded in this invention in 
view of the above-mentioned situation and it can make a visual field bright. 
[0004] 

[Means for Solving the Problem] The laser theodolite of this invention according to claim 1 has the laser beam bundle light source 
section for being prepared on the optical axis between the focussing lens of a collimation telescope, and a reticle, and being prepared in 
the polarization beam splitter which turns a laser beam bundle in the direction of the collimation, and is reflected, and said reticle and 
conjugation location, and injecting said laser beam bundle towards said polarization beam splitter. The laser beam bundle light source 
section turns a laser beam bundle to a polarization beam splitter, and injects it A polarization beam splitter turns the laser beam 
bundle in the direction of the collimation, reflects, turns to a reticle the laser reflected light from the sighted point which exists in the 
direction of the collimation, and makes it penetrate almost as it is. A polarization means to have the polarization direction which makes 
the laser beam by which the laser theodolite of this invention according to claim 2 is reflected by this polarization beam splitter 
towards said direction of the collimation in a thing according to claim 1 between said polarization beam splitter and said laser beam 
bundle light source section penetrate is established. In a thing according to claim 1, said collimation telescope is formed in ****** 
rotatable, the drive power supply section of said laser beam bundle light source section is established in said ******, and, as for the 
laser theodolite of this invention according to claim 3, power is supplied to said laser beam bundle light source section from said drive 
power supply section through the slip ring. The laser theodolite of this invention according to claim 4 is characterized by projecting and 
preparing the light source hold section for holding said laser beam bundle light source section in said collimation telescope in a thing 
according to claim 3. The laser theodolite of this invention according to claim 5 serves as a radiator with which said light source hold 
section radiates heat in the heat generated from said semiconductor laser in the thing according to claim 4. the laser theodolite of this 
invention according to claim 6 — a thing according to claim 4 or 5 — setting — the crowning of said light source hold section — 
pipper — the rear sight is prepared. 
[0005] 

[Embodiment of the Invention] In drawin g 2 , 1 is the base section and 2 is the body section of equipment. The body section 2 of 
equipment is rotatable in a horizontal plane to the base section 1. The body section 2 of equipment has the display control unit 3 and 
****** 4 of a pair. The crowning of ****** 4 of a pair is built over the handle 5. In addition, 3a is the screen and 3b is a manual 
operation button. The telescope section 6 is formed in the pars intermedia of ****** 4 of a pair rotatable in the vertical plane. The 
collimation optical system 8 is established in the lens-barrel 7 of the telescope section 6. 

[0006] The collimation optical system 8 has an objective lens 9. a focussing lens 10. the erect normal image prism 1 1, a reticle 12, and 
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an ocular 13, as shown in the drawing 3 (**) - drawing 3 (Ha). By carrying out movable [ of the focussing lens 10 ] in accordance with 
the optical axis O of the collimation optical system 8, after the focus has suited the reticle 12 of the image of the sighted point which 
exists ahead [ direction of collimation ], image formation is carried out 

[0007] The polarization beam splitter 13 is formed between the focussing lens 10 and erect normal image prism 1 1. The polarization 
beam splitter 13 plays the role which turns to a sighted point the laser beam bundle mentioned later, and is reflected. The laser beam 
SI by which the laser beam bundle SI is generated by semiconductor laser 14, and outgoing radiation is carried out from 
semiconductor laser 14 is usually the linearly polarized light Here, S polarization of the laser beam bundle S1 shall be done. It is 
condensed with a condenser tens 15 and the laser beam bundle SI is led to a polarization beam splitter 13. A polarization beam splitter 
13 reflects S polarization, and has reflector 13a which makes P polarization penetrate. 

[0008] The arrangement location of semiconductor laser 14 exists in the focal distance of the condenser lens 15. The point emitting 
light and reticle 12 of the semiconductor laser 14 are conjugation about a focussing lens 10. The semiconductor laser 14 and 
condenser lens 15 constitute the laser beam bundle light source section 16. The laser beam bundle light source section 16 is held in 
light source hold section 16A shown in drawing 2 . That light source hold section 16A is projected and prepared from a lens-barrel 7, 
and this light source hold section 16A has become the radiator which radiates heat in the heat generated from semiconductor laser 14. 
the pipper for performing the outline collimation in the crowning of the light source hold section 1 6A — rear sight 1 6B is prepared. 
[0009] It is led to a polarization beam splitter 13, the laser beam bundle PI injected from that laser beam bundle light source section 16 
spreading, as shown in drawjng 3 (b), it is reflected by that reflector 13a, and it is led to a focussing lens 10, can be further extended by 
this focussing lens 10. and focus image formation is carried out to a sighted point with an objective lens 9. As shown in drawin g 3 (Ha), 
the collimation flux of light which arrives at an objective lens 9 from a sighted point passes a focussing lens 10, and penetrates a 
polarization beam splitter 13 and the erect normal image prism 1 1. image formation is carried out to a reticle 12. and a survey operator 
can see the collimation image by which image formation was carried out to the reticle 12 through the ocular 13. The reflective laser 
beam which similarly was reflected in the sighted point and arrived at the telescope section 6 also penetrates an objective lens 9 and a 
focussing lens 10, and is led to a polarization beam splitter 13. 

[0010] In the case of the reflection in the sighted point, since the reflected light of the laser beam which focused to the sighted point 
has P polarization component for which the polarization direction collapsed, it penetrates a polarization beam splitter 1 3 and is led to a 
reticle 12. About a focussing lens 10, since it is conjugation, as for the point emitting light and reticle 14 of semiconductor laser 14, 
image formation of the reflective spot of the laser beam from a sighted point is carried out to a reticle 12. Therefore, a survey operator 
can carry out the collimation. after the reflective spot of a laser beam has lapped with the image of a sighted point 
[001 1] The semiconductor laser 14 is driven by the laser mechanical component 15, as shown in drawin g 4 . Installation hold of the 
laser mechanical component 1 5 is carried out at one side of ****** 4 of a pair. In another side of ****** 4 of a pair, the cell type pack 
1 6 as a power supply section of a body is built, and it connects with the laser mechanical component 1 5 and the cell type pack 1 6 by 
the electric power supply line 1 7 on it. Since the laser mechanical component 1 5 and the cell type pack 1 6 are separately arranged in 
****** 4 0 f the pair which counters mutually on both sides of the telescope section 6, the weight balance of the body section 2 of 
equipment is good. 

[0012] The laser mechanical component 15 has the actuation switch 18 and the quantity of light adjustment volume 19. The actuation 
switch 18 and the quantity of light adjustment volume 19 are attached in the side face of ****** 4 which is one side, respectively. The 
slip ring 20 is formed in ****** 4 of one of these, and the power of the laser mechanical component 15 is supplied to semiconductor 
laser 14 through the slip ring 20. 

[0013] When the actuation switch 18 is turned on, semiconductor laser 14 is turned on, if the quantity of light adjustment volume 19 is 
adjusted, the drive current to the semiconductor laser 14 will be changed, since the semiconductor laser 14 is very small compared 
with He Ne laser, rotation actuation in the vertical plane of the telescope section 6 is easy for it, and the drive power is very small 
compared with the drive power of He Ne laser. 

[0014] As mentioned above, although the gestalt of implementation of invention was explained, since semiconductor laser 14 also 
contains some components from which polarization differs, if a polarizing filter is prepared between semiconductor laser 14 and a 
polarization beam splitter 13. by preparing so that P polarization may penetrate, for example, it bars transparency of excessive S 
polarization and can prevent a ghost's etc. generating. 
[0015] 

[Effect of the Invention] It does so the effectiveness that the reflective laser beam bundle from a sighted point can be recognized 
easily while it can make a visual field bright, since the laser theodolite concerning this invention was constituted as explained above. 
Furthermore, since the drive power of semiconductor laser is supplied through the slip ring, a telescope can be rotated freely. In 
addition, since the stowage of semiconductor laser was made into the configuration which is easy to radiate heat, effect of generation 
of heat of the semiconductor laser to a telescope can be lessened as much as possible, and a telescopic collimation precision can be 
guaranteed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[ Drawin g 1] It is drawing showing the optical system of the conventional laser theodolite. 
[Drawing 2] It is the front view of the laser theodolite concerning this invention. 

[ Drawin g 3] It is the explanatory view showing the optical system of the laser theodolite concerning this invention, and drawing for 
explaining the laser beam bundle by which turns (**) to the basic block diagram, turns (**) to the sighted point of the direction of the 
collimation from the optical system, and outgoing radiation is carried out, and (Ha) are drawings for explaining the image formation 
condition of the collimation flux of light which comes from the sighted point. 

[ Drawin g 4] It is an explanatory view for explaining the drive power supply section of the semiconductor laser of the laser theodolite 

concerning this invention, and is drawing showing a power source, a laser mechanical component, and arrangement relation and a 

connection condition with semiconductor laser. 

[Description of Notations] 

6 — Telescope section (collimation telescope) 

10 — Focussing lens 

1 2 — Reticle 

13 — Polarization beam splitter 

14 — Semiconductor laser 

1 6 — Laser beam bundle light source section 
S1 — Laser beam bundle 
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^>i:. ^(7)^lgfrL — if 1 4^<o»ft*8t3ftSSJESa, 
40 -tOifMgffcl'— if 1 411^!) if(^«-<T 

-if^Sg@jm^llc«-<T^lC/Jx$^ 0 
[0 0 14] %^<O^HficojgfliJCoV>TIftWL^ 
45 *W*u-if 1 4lifi)toS^^^»t>^< <brt^ 

tf^y>, ^«^u~if 1 4 ^{gftb'-A^y 1 3 

50 [0015] 
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[Hi] «3tE*>u- -^-fe^-K^-f hO**JRSrS«i-H 
T-*>-5 0 

[12] *«MI-(S*3* U'— tf-t*K9-f hWiEffiEl 

[123] *«Wlc«F.t?5U— !f-fe3l-K9-f hcojt*^ 



(d) li-tW3t^5RA»e>aiP*lSiwa!|!.*ilcifi)iiTaiW 
u— !f3tJKS:lftW-r 5tftroi, (~) li-tcotg 

05 114] ^SSWlCflU^S U— y-'-tJf hCO^Ogf*: 
u— '/WgE©)W.gB^UiWi-S fc CO iftWID T'fc o T . 

10 6 •••ait^sfB (m«ssiSiS) 

1 0 u>-X 
1 2 -ML&tK 

1 3- d3t^-^^7*y * 

1 4- 

15 1 6 ••• U— ^'Jt^JtjggP 
S 1 •u— tfftlg 
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